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ABSTRACT 


There  ©.re  a  niGTibsr  of  quantity'  ive  end  qualitative  factors  to 
consiciar  i.i  evaluit-ing  and  selecting  offerings  frtfn  differant  netv-.-ork 
service  Suppiiers,  and  In  dscidiiig  whsthar  n-^twijrk  services  should 
ba  purchased  ct  .'.Vi.     This  handbcok,  using  sn  input-process-output 
npDdsl,  sugoastr.  t7^->thods  for  evaluation  of  tho  affect  of  alternative 
network  services  on  the  library's  oojctctivc-  function  as  an  aid  tc 
r^n?g2r,?2nt  decision-iriaklnq. 


The  activity  v^hlch  is  th3  subject  of  this  report  was  «;!ipported 
In  w-iOle  cr  in  part  by  the  U.   S.  Office  of  Education,  Department  of 
Health,  Education  and  Welfare.     HoHXver,  the  opinions  e>:pressed 
herein  do  not  necessarily  reflect  the  position  or  pcTicy  of  the  U.  S. 
Office  of  Educition,  and  no  officisi'I   endorseni^nt  by  t'r.a  U.   S.  Office 
of  Education  should  be  inferred. 
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I .  II'Tiy^DUCTION 

The  purpose  of  this  docurncnt  is  to  provide  library  rnanagGrs  with 
a  riisthod  by  v^hich  thay  can  e-vcluata  net-ork  service  ofi'critfgs  and  decide 
which  would  be  cost-beneficial   to  procure.     Netv/ork  services  ere  biblio- 
graphi::  and  conrnuni cations  products  ai\d  processes;  mostly  cttT.puter-based, 
v.'hich  ore  offered  by  bibliograpliic  utilities  (e.g.,  OCLC,  Lockheed, 
BALLOTS,  Autc-Graphics)  or  ser»rice  centers  {e.g.,  NELINET,  Bibliographical 
Center  for  Research  (BCR),  AHIGOS)  to  support  technical   processing, 
reference  services  or  interlibrary  loan. 

There  are  f&-<  guidelines  established  for  use  in  predicting  the  effects 
of  network  services  upon  an  individual    library's  budget  or  upon  the 
efficiency  of  library  processes.     Unfortunately,  there  is  little  eiipiric3l 
evidence  that  clearly  proves  that  the  cost-benefits  of  network  services 
surpass  the  cost-benefits  of  traditional   library  operations.     In  part, 
the  difficulty  in  evaluating  the  cost-benefit  tradeoff  arises  from  the 
inordinate  nujnber  of  variables  that  aff«".t  the  usefulness  of  net>«)rk 
services  within  the  library.     Despite  this  situation,  the  library  mana- 
ger is  still   confronted  with  the  responsibility  of  selection  from  airong 
a  variety  of  network  suppliers. 

This  paper  provides  a  tool   for  manf'icers  for  evaluatinq  and  deciding 
whether  or  not  to  procure  net\vork  services,  and  which  services  frcKii  what 
suppliers  to  select.     The  scope  of  services  addressed  in  this  document 
encwipisses  those  network  services  based  upon  an  automated  bihliographic 
data  Nase  interKied  prinriarily  for  calalcgit.'g  support.     Specific  products 
offerc>l  may  include  acquisition  capabilvties,  library  location  infomwtion, 
interlibrary  ccrrr.uirication  systens,  serials  control  irsDdulGS,  and  the 
provision  of  products  such  as  catalog  c   .-ds,  book  catalogs,  microfiche 
catalogs,  etc.     The  diversity  of  product  offerings  available  from  the 
various  suppliers  requires  careful   consideration  of  each.     For  the 
purpos'-s  of  this  study,  catalogir-g  support  (which  is  camron  to  each 
suppli'-r,  and  most  conducive  to  metsurwent)   is  most  often  used  by  i-zay 
of  example  than  are  other  products  and  iiervices. 

The  approach  used  in  this  study  is  one  of  a  guide  to  considerations 
and  concerns  of  which  the  library  manager  should  be  avjere. 

I I .  ANSWERING  THE  COST-BENEFIT  QUESTIONS 

So  you   think  you  need  network  services?     Why?     From  whom?    What  will 
they  really  cost?     What  will  you  save?    What  will  you  gain?     What  will  you 
lose?     What  are  the  benefits,  and  wra  will   receive  these  benefits?    Who 
is  going  to  pay  for  these  services,  and  !iow  much  are  tliey  going  to  have 
to  pay?     How  can  you  increase  the  probability  that  you  are  making  the  right 
decision?     The  responsibility  of  demonstrating  to  the  city  council,  the 
administration,   the  library  user,  the  taxpayer  or  the  funder  that  all   th-i 


merits  arJ  disadvantages  of  major  purchaser,  have  been  considered  falls 
squarely  upor.  the  shoulders  of  the  library  adminis tratcr.     This  Handbook 
is  inten'/ed  to  provide  a  guide  to  assist  -tu  in  meeting  this  resfx)nsibility 
to  ir^ke  cood  decisions  in  respect  to  acquiring  netiiork  services. 

K-DSt  of  the  InfotTiiation  the  library  irwnager  needs  to  answer  the  cost 
and  valui.-  questions  evolves  logically  fron  a  rational  decision  process  for 
selecting  a  "best"  alternative  from  arrcng  'jeveral   possibilities   in  an 
environment  of  uncertainty  (i.e.,  where  ccwplefe  knowledge  of  present  and 
future  fictcrs  is  not  available).     The  decision-making  process  can  be 
envisioned  as  a  craibination  of: 

a.  Identification  of  objectives  to  be  fulfilled  by  the 
decision 

b.  Identification  of  the  needs  and  constraints  that  bound 
your  freedom  of  action  in  selecting  and  employing  alter- 
natives 

c.  Identification  of  alternative  courses  of  action,  and 
selecting  those  alternt.tives  that  appear  to  be  reason- 
ably "good" 

d.  Valuation  of  alternatives,  so  you  can  choose  the 
highest-valued  alternative  on  which  to  base  your 
decision. 

Although  dec-isions  about  network  services  are  the  subject  of  this  Handbook, 
the  suggested  approaches  can  te  used  in  reaching  other  kinds  of  decisions 
as  well . 


III.  in':riT!FYiNG  objectives,  constraint?  a?)d  alternatives 

By  the  time  the  libr:Try  mafnger  has  begun  to  consider  network  service 
alternatives,   the  first  three  steps  of  the  decision  process  msy  be  coTioletf<i. 
Neverth::'ies3,  we  will  discuss   theni  here  before  goiitg  on  to  descriL-e  hcv; 
alternatives  can  be  evaluated. 

A.   IDENTIFICATION  OF  OBJECTIVES 

Th>-!  objective  function  of  the  library  can  be  regarded  as  the  combined 
"value"  of  outputs  of  the  library,  subject  to  tha  resources  (input  levels) 
available  to  produce  those  outputs.     This  is  far  tnore  complex  <i  concept 
than  is   irriTiediately  opparcnt.     Outputs  of  the  library  (service,  circulation, 
preservation,  reference,  etc.)  have  for  the  most  part  qualitative  rather 
than  quantitative  "values"   (weights).     The  objective  function  of  the 
library  may  be  defined  as  the  tot^l   value  of  thf.  library  to  its  users. 
The  value  of  the  library  is  then  a  function  of  chose  services  which  the 
library  provides,  and  the  relative  utility  ot  those  services  to  the-  user 
population.     If  the  objective  function  wore  constructed  in  mathematical 
tenris,   the  relative  utilities,  or  weights,  of  each  of  the  services  provid- 
ed KOulJ  act  as  coefficients  in  measurinc,-  outputs. 

If  the  library  were  a  profit-making  enterprise,   the  objective  function 
to  be  msximized  '.«5uld  rely  uoon  profit,  or  the  measure  of  "best."     For 
the  library,  however,   the  analyst  must  think  in  tenr.s  of  "value"  or  "bene- 
fits" of  the  library  outputs.     Any  assigrnient  of  value  is  necessarily 
subjective,  altriough  qu<^nti  rat've  nieti-iodologies  exist  that  csri  be.  used 
by  the  docision-iraker  in  appraising  these  values  (e.o.,  utility  theory, 
trade-off  analysis,  cost-benefit  analysis). 

The  goal  of  the  decision-maker  is  to  maximize  the  "value"  function 
of  the  library.     This  can  be  done  by  incrc-asing  the  "value"  of  one  or 
more  lib.ary  services  while  the  value  of  other  services  reiiain  const  .nt, 
or  by  ircreasir.g  the  values  of  some  service  while  decreasing  the  value 
of  othe-s.     The  final   "mix"  of  outputs  will  dictate  the  "value"  function. 
The  library  administrato'',  or  budget  officer,   is  usually  the  ultimate 
judge  of  this  "optimal"  mix  of  outputs,  c'epending  upon  the  relative 
weights  placed  on  each  service.     One  might  expect  the  objective  function 
to  include  the  value  of  the  following  library  outputs: 

•  reference  service, 

•  maintenance  and  control  of  co'ilecticn, 

•  access  to  the  collection, 

•  access  to  resources  outside  the  library, 

•  collection  development,  ar„-d 
e  cormunlty  outreach  programs. 

Clearly,  this  list  is  not  exhaustive,  and  .nay  be  different  for  your  library. 
The  objs.-ctive  function  is  simply  a  total  of  the  values  of  these  products 
and  services  which  the  library  provides  u  its  users. 


/' 


Monr-^illy,    lii3  vay  to  maximize  value  wfjid  bs  to  ihcre^se  the  number 
of  output-i.     This  is,  however,   not  always  ths  most  efficient  v;ay  to  auginent 
value.     For  instance,  value  could  be  increc-sad  by  improving  ths  quality 
of  outputs,  or  creating  ncr/  kinds  of  outputs.     It  is  the  role  of  the  manager 
to  increase  the  library's  capability  to  produce  ''value": 

•  by   increasing  the  quality  of  one  or  Tfore  of  the  services 

<  by  increasing  the  nur.ber  of  services  offered 

c  by  increasing  the  "value"  of  services  to  the  user  (i.e.,   improving 
their  relevance  to  users'   priority  needs) 

r  by  increasing  the  volume  of  services  offered 

The  objective  function  is  subject  to  ihe  level  of  resources  available 
to  the  library  as   inputs  needed  for  production  of  outputs.     The  library 
cannot  produce  more  than  available  resources  will  allow.     The  allocation 
of  resources  to  inputs  falls  into  four  categories:* 

o   labc-  (professional   librarians,   library  technicians,  clerks,  etc.) 

•  capital    (buildings  and  equipmont) 

•  land,  and 

•  raw  materials  (bookstock,  supplies,  etc.) 

A  library  has  only  finite  (and  usually  very  linited)   resources  for  the 
procurbTient  of  inputs.     The  nup.ber  and  types  of  outputs   is  clearly  a 
function  of  the  number  and  types  of  inputs.     Thus,   the  library  manager 
attempts   to  conserve  the  volume  of  inputs  dji'ing  production  in  order  to 
produce  the  maximum  number  of  outputs  (i.e.,   the  fewer  inputs  requli-ed 
for  production  of  a  single  output,   the  more  output  can  be  produced). 
Additionally,   the  library  manager  may  look  to  alternative  allocation 
patterns  for  resources  to  fittd  more  efficient  (less  costly)   input 
patterns   to  produce  the  same  level  of  value.     You  can  cli':>ose  to  Invest 
more  in  equipment  and  less  in  labor,  for  example. 

The  model  we  have  been  talking  about  is  illustrated  in  Figure  1, 
which  portrays  the  library  as  the  producer  of  outputs  using  an  array  of 
inputs.     Cecause  the  goal   is   to  maximize  tie  total   value  of  a  library's 
outputs,   improvements  must  be  made  co  the  prodixtion  process  and/or  the 
level  or  mix  of  inputs  must  be  altered. 


*  Managerial   talents  and  luck  can  also  be  iriportant  inputs. 
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INPUTS 

X-]  (Prof ebsion.ll  librarians )-^ 

X2  (Library  technicians)  — ^> 

);3  (Clerks)  — s- 

X4  (Other  st^ff)  — i 

X5  (Bookstock)  — J. 

X5  (equipnent)  —^ 


PRODUCT lOK 
PROCESS 


OUTPUTS 

(Circulation) 

(Reference) 

(Interl ibrary  loans) 

(Preservation) 

(Collection) 


Figure  1.      Input-output  model 


B.      IDENinCATION  OF  NEEDS  /IND  CONSTRAINTS 


A  need  C3n  be  defined  as  the  inability  to  adequately  or  efficiently 
meet  the  oojective  function,  or  to  provide  a  service  elerient  cf  the  objec- 
tive function.     This  can  have  one  of  several   causes: 


the  requisite  inputs  ar^  lacking  (inadcqi 
bookstock) 


Id  labor,   insufficient 


•  inputs  are  wasted  during  the  production  process  (e.g.,   idle  machin- 
ery,  idle  staff,  excessive  costs) 

«  resources  are  not  used  efficiently  in  the  production  process. 

Where  need  exists,   the  library  is  prevented  froin  meeting  its  goal   of 
increasing  the  value  function  and  the  values  of  the  services  it  provides. 

The  identification  of  needs  is  often  a;ore  difficult  than  the  library 
manager  anticipates.     The  manager  may  be  vaguely  aware  that  processes  are 
not  running  as  smoothly  as  expected  (output  is  falling,   there  is   increased 
production  waste,   etc.),  or  tiiat  scmethinij  is  wrong  in  certain  of  the 
librar\''s  operations  (e.g.,  faulty  equipment,   service  quality  is  too  low). 
The  difficulty  arises  in  translating  these  concerns  into  a  concrete  defini- 
tion of  net'^' .     Services  may  need   improvsnen^,  or  costs  may  need  curtailment 
but  how  and  where? 

The  process  of  locating  the  need  (tho  ^op  between  expectation  and 
performance)   is  usually  a  matter  of  isolatirij  (via  exclusions)   the  single 
task  or  single  input  which  is  deficient.     The  set  of  needs  can  be  extensive, 
including  every  area  of  the  library  v.here  p;r,-formance  does  not  meet 


expectat"ion,  or  where  inputs  are  inadequa^'  for  production  to  maintain  an 
adequate  level   of  service  (value).     If  prfjcurement  of  neti>x»rk  services  is 
beir^  coisidered,   this  might  imply  that  t\,'i  needs  have  been  defined  vrithin 
one  of  the  functions  of   technical    processing  or  interlibrary  cooperation. 
This,    hovfcver,    is  not  necessarily  true.     F-'or  instance,   there  is  substantial 
evidence  that  netv-ork  services  can  free  Icbor  input  within  technical   servicc!S 
to  assist  (reallocation  of  inputs)   in  pub'ic  services  (e.g.,  reference, 
circulation).      In  other  words,   netv.'ork  services  can  promote  more  efficient 
use  of  other  inputs   (e.g.,   labor). 

In  seme  cases,   netv.'ork  cervices  may  be  defined  as  a  solution,  and 
an  input,   processing  or  output  need  must  be  discovered.     For  example, 
network  services  can  enhance  interlibrary  cooperation  or  reference  ser- 
vices (an  output),  reduce  ivork  per  unit  in  processing,  diminish  staff 
requirerrents  (input),   reduce  inventory  (input),  or  reduce  bibliographic 
and  locacion  tool  requirenents  (inputs).     Solutions  other  than  network 
services  ray  be  available  to  satisfy  any  t.umber  of  these  needs.     It  is 
beyond  the  scope  of  this  Handbook  to  investigate  other  interventions, 
but  the  .nanager  is  urged  to  do  go. 

f^eth-ork  services  represent  a  difference  in  existing  inputs  and  out- 
puts for   the  library,  and  may  --  or  may  not  —  increase  the  value  function 
of  the  library.     Objectives  sat  for  netv/ork  services  should  be  consistent 
with  the  overall   goal  of  the  organization:     to  increase  the  value  function. 

Sunmarizing  the  objectives  of  netv/ork  services  for  the  library, 
one  might  expect  to  find  the  following: 

r  to  increase  processing  capability  (increased  outputs  with  the 

same  input  levels) 
c  to  increase  greater  access  to  bibliographic  information  (increased 

input  with  overall   effect  of  increase  in  value) 

•  to  diminish  staff  requirenents  (decreased  labor  input  with  same 
level  of  output) 

•  to  reduce  costs  (decrease  in  one  or  more  inputs,  with  no  increase 
in  other  inputs  to  achieve  equal   vclue),  and 

•  to  encourage  cooperative  develop-Tient  (increase  in  output  without 
increase  in  input) 

Clearly,   this  list  is  not  exhaustive.     The  reader  will   quickly  note  that 
these  expansive  goals  may  conflict.     It  is  rarely  possible  to  decrease  costs 
and  increase  value  simultaneously.     Goals  ere  subject  to  the  level  of  ser- 
vices targeted  and  to  the  restriction  of  resources  allocated  to  provide 
services. 

C.      IDENTIFICATION  OF  ALTERNATIVES 

Alternatives  must  be  limited  to  those  falling  within  a  "feasible  regioi)." 
For  example,    if  an  alternative  requires  more  labor  than  would  be  feasible 
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for  the  libri.ry  to  ubt:iin,   the  alternative  is   infcasible  and  need  not  be 
considered.     Similarly,   if  an  alteniative  requires  nrjre  capital    invistrnont 
than  the  library  can  afford,   the  alternative  can  be  igrwred. 

The  feasibility  of  an  alternative  is  dic;^tecj  by  the  constraints  placed 
on  the  library.     Nonnally,  constraints  are  considered  to  be  input  constraints 
(the  upper  limit  of  resources  available  to  the  library).     The  library  has 
only  limitec   resources  which  can  be  invested    in  production.     Any  solution, 
or  selectiori,   the  library  manager  makes  in  order  to  increase  the  value  of 
the  library  (or,   the  adjunct:   reduce  the  costs  of  production)  must  be 
within  the  scope  of  these  resources.     These  f.:asible  alternatives  are 
defined  as  rnenbers  of  the  opportunity  set.     Further,   these  constraints 
are  dependent:      If  the  library  invests  all   available  funds  in  staff,   then 
there  is  nothing  left  to  invest  in  equipment.     Therefore,   the  system  of 
inputs  must  be  looked  upon  as  conditional.      If  money  is  invested  in  netv.t)rk 
services   (a  potential    input)   then  funds  are  diverted  from  other  inputs. 
Further,   there  is  the  level  of  managenent  "willingness"   to  invest  in  net- 
work services.     For  example,  given  the  choice  between  four  ne^*  funded 
positions  and  the  equivalent  amount  devoted  to  the  netv-'ork  service^  which 
would  the  library  manager  choose?     And  to  what  extent,  without  the  choice^ 
would  managfjjient  be  willing  to  invest  in  netv/ork  services?     This  is,  of 
course,   in  part  based  uoon  the  expected  returns  (increase  in  value  of 
library  services,  or  savings   in  producing  library  services)   the  library 
manager  foresees. 

The  availability  of  alternatives  is  dependent  upon  other  constraints 
of  the  library  and  a  parallel    set  of  constraints  upon  the  supplier. 
There  arc  also  constraints  other  than  those  on  inputs  which  must  he  con- 
sidered: 

•  legal  restrictions; 

•  geographical  location; 
«  building  codes;  etc. 

Constraints  can  include:  legal  (and  administrative,  procedural)  restric- 
tions in  contracting  for  services;  geographical  distance  to  the  supplier 
of  the  service;  building  restraints  (e.g.,  lack  of  space);  and  inadequate 
facilities  to  access  the  network  service  (e.g.,  lack  of  communications). 
Additionally,  the  netvADrk  service  suppliers  may  be  bounded  by  legal, 
geographical  or  technical  constraints.  These  dual  sets  of  temporary  (i.e., 
they  will  change  in  time)  restrictions  can  serve  to  limit  the  rumbe'"  of 
alternatives  the  library  has  to  consider  at  this  time.  It  is  unreasonable 
to  include  as  an  alternative  a  network  service  supplier  which  cannot 
presently  serve  the  region  in  which  the  library  is  located,  or  which 
cannot  legitimately  contract  service  to  the  library.  Obviously,  if  the 
requirements  of  the  network  service  exceed  the  constraints  of  the  library, 
or  the  requirements  of  the  library  exceed  the  constraints  of  the  service 
supplier,  the  alternative  can  be  excluded  froi.i  any  additional  assessment. 
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IV.     VALUATION  OF  ALTERNATIVES 

Valuation  of  alternatives  is  perfcrmev!  to  identify  tht  "best"  alterna- 
tive.    This   is  not  necessarily  the  lowest  cost  alternative.     It  is  that 
alternative  which  adds  the  most  to  the  library's  objective  function  at  the 
relatively  lowest  allowable  cost  increase.     In  other  vords,   that  alternative 
which  augrrents  the  value  of  the  library  at  the  least  cost  per  unit  of  value 
increase.     The  judgment  of  the  library  nwrager  is  perliaps  the  single  most 
important  factor  in  this  decision.     To  quote  the  annual   reports  of  the  War 
Department  for  the  Fiscal   Year  Ending  June  30,   1902,  report  of  the 
Secret-ary  of  War: 

Where  mathenvatical  models  and  cotrptjtations  are  useful,  they 
are  in  no  sense  alternatives  to  or  rivals  of  good  intuitive 
judgment;   they  supplmient  and  ccr.clenent  it.     Judgment  is 
always  of  critical    importance  in  designing  the  analysis, 
choosing  the  alternatives  to  be  compared,  and  selecting 
the  criterion.     Except  where  there  is  a  completely  satis- 
factory one-dimensional  measurab'e  objective  (a  rare 
circumstance),   judgment  must  supplement  the  quantitative 
analysis  before  a  choice  can  be  rcconmended.     (as  cited 
in  Hitch,  Charles.     Decision-m.3king  for  Defense,  University 
of  California  Press,   1955,  Berkeley,  p.   53) 

It  is  the  library  manager  who  is  accountable  for  the  decision  to  purchase 
network  services,  and  his/her  responsibility  to  make  the  decision.     .\ 
quantitative  valuation  cf  alternatives  will   help  greatly  in  providing  a 
basis  for  making  the  decision,   bur  ir  will   not  replace  "good  judgment." 

The  process  of  valuation  nay  begin  by  detennining  the  impact  points 
(i.e.,   the  areas  of  library  service  affected  by  network  service)  and  the 
expected  goals  which  will   be  achieved  (e.g.,   the  fulfillment  of  an 
expressed  need,  such  as  defective  processing,  or  wasted  resources). 

Thoso  goals  formulated  from  expressed  needs  represent  the  foci  of 
network  services,  where  measurei^ents  should  be  established  to  monitor  the 
progress    :Qwards   the  library's  gcc>.i  j.     The  role  of  measurement  in  evaluat- 
ing network  services  against  the  perceived  needs  of  the  library  requires 
rigorous  definition  of  inputs,  outputs  and  processes,  and  similarly  of  the 
measuremerits  to  be  made. 

A.      MLASUREMENTS 

The  construction  of  measurements  is  an  essential   step  in  evaluating 
and  controllinc^  activities.     Measures  are  used  to  monitor  growth,  efficiency, 
and  standards.     Simi'arly,  measures  define  the  impact  of  new  services  and 
products.     Though  measurement  of  production  lines  aiid  precision  counts  of 
manufacturing   inputs  and  outputs  are  v-'ell   nnderstocd,  measures  applied  to 
library  service  are  less  easily  defined.     That  is  net  to  say  that  measure- 
ment is  not  required  in  the  library,  as  weTi  as  in  manufacturing.     There 
must  exist  some  indicators  of  perfonnance.     Innumerable  suggestions  for 
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v/hat  io  count  and  h&w  to  count  it  have  baen  put  forward  for  possible  Ulrary 
use.     However,  the  possible  measures  for  this  discussion  are  limited   to 
those  relevant  to  the  goals  for  netivork  services. 


Measures  are  often  constructed  around  the  input  to  output  ratio;  e.g., 
doll'1'3  per  unit  of  output;  dollars  per  urit  increase  in  value  function 
[    I  (i.e.,  how  iriuch  money  v,'ould  be  necessary  tc  raise  the  value  function  by 

[    i  cne  Uiiit);  labor  per  unit  of  output.     Mov/over,  other  measures  exist  to 

I    j  monitor  the  allocation  of  inputs  (e.g.,   labor  dollars  expended  to  book 

I    1  budget  expenditures,   professional    labor    to  no<>Drofessional   labor)  or  the 

]    '  allocation  of  outputs  (circulation  to  intarlibrary  loans,  etc.).     Potentially, 

;    \  we  would  look  to  network  services  tu  decrease  inputs  (e.a.,  labor,  supplies, 

j    !  etc.),   to  improve  processes  (e.g.,  reduce  turnarounds,  reduce  original 

I    ]  cataloging  requirements)  or  increase  outputs  (e.g.,  provide  cataloging  for 

I    j  non-book  materials).     Tnus,  we  might  irclude  the  following  measures  for 

[   j  deterrniriing  how  network  services  could  affect  the  library: 

1  •] 

I   }  *  cost  per  unit  processed  (input  to  output  r?.tio) 

I    1  •  units  processcJ  per  labor  invested  (output  to  input  ratio) 

i    I  •  turnaround   (process  measure) 

'    ]  »  fill   rates  of  interlibrary  loan  (output  measure) 

I    ]  In  or-ler  to  define  those  measures  which  are  most  appropriate,  the  library 

I    I  manager  must  begin  to  define  the  changes  expected  to  stem  from  network 

I    \  services. 

i    I  Techniques  of  measurement  that  a  library  manager  might  use  have  been 

I   I  developed  in  the  fields  of  systems  analysis,  production  management  and  vork 

;    i  measuranent.     Here  we  woulo  like  to  note  a  few  of  these  techniques. 

TIME  AND  MOTION  STUDIES 

Purpose:     To  determine  the  time  for  particular  physical  motions 
of  a  single  task,  so  that  appropriate  adjustivients  can  be  made 
to  abbreviate  the  operation. 

Technique:     Stop  watch  observations  of  etch  distinct  motion 
performed  by  the  operator,   including  the  monitoring  of  right 
hand  and  left  hand  operations. 

Resultant:     Thu  data  collected  v;ill   reflect  the  time  (in 
seconds  or  tenths  of  a  second)  of  the  operator's  process  acti- 
vities and  physical  motions. 

Advantages:     Only  a  few  observations  of  the  process  are  required 
for  a  repetitive  process  in  order  to  yield  a  relatively  accurate 
estirate  of  time  spent  in  a  process.     Unnecessary  motions  can 
be  detected  almost  irrmediately.     The  staff  member  does  not  have 
to  monitor  his/her  own  time. 
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risadvantages:     Stop  watch  observations  tend  to  placj  the 
operator  en  the  defensive,  and  un(!rr  souie  pressure.     The  result- 
ing data  are  too  detailed  for  the  purp<;ses  of  dstsrr.vining  the 
impact  of  network  services  since  the  data  reflects  the  detail 
of  physical  movefnent  of  an  entire  operation  which  v.'ould  be 
replaced  by  network  services.     The  technique  is  most  useful   in 
nonitoring  repetitive  operations,  and  may  be  valueless  in 
monitoring  activities  such  as  original   catiiloging. 


FREQUENCY  AND  INCIDENCE  OBSERVATIONS   (INTFRRUPTION  TlfC  STUDIFS) 

Purpose:     To  deteriTiine  the  frequency  end  percent  of  staff  time 
spent  on  particular  activities. 

Technique:     At  random  intervals,    the  staff  member  is  observed 
'.a  detennine  v/hat  particular  activity  s/he  is  conducting.     No 
notation  is  made  on  the  amount  of  time  spent  on  thst  particular 
activity. 

Resultant:     The  resulting  data  gives  the  analyst  an  estirr^te  of 
the  frequency  of  an  operation  and  the  percent  of  time  spent  on 
i    particular  activity. 

Advantages:     Relatively  few  observations  are  necessary.     The 
resultriPit  offers  an  estimate  of  the  prrccntage  of  time  devoted 
to  those  charige  candidates.     The  i tavf  member  is  not  respcnsibla 
for  monitoring  his/her  time. 

Disadvantages:     There  are  no  units  of  measure  for  work  throughput 
to  determine  the  relationship  beti/een  times  and  voluir.s.     This 
method  is  miore  conducive  to  nonitoring  non-production  activites> 
such  as  secretarial   support,  administration,  etc. 

DIARY  METHOD 

Purpose:     To  account  for  the  staff  time  spent  on  activities 
during  the  day.     Can  be  used  for  estimating  the  average  time 
and  staff  costs  per  item. 

Technique:     During  the  day,   the  st?:ff  membsr  rotes  the  beginning 
and  ending  times  of  each  unique  activity.     Volume  processed  or 
handled  may  also  be  noted.     Another  manner  by  which  staff  time 
can  be  noted  is  to  use  a  form  indicating  time  intervals  during 
the  day  (a  15-minute  interval   is  rionr.ally  acceptable),   in  which 
the  staff  menber  notes  the  activity  of  that  interval. 

Resultant:     The  data  taken  from  the  diary  method  gives  the  analyst 
an  amount  of  time  spent  on  each  type  of  activity  during  the  day. 
If  volume  is  requested,   this  data  also  will  yield  some  inforxa- 
tion  on  the  unit  times  and  staff  costs. 

.1.4 
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Advantages:     This  method  yields  unit  tiir.es  and  costs,  within 
an  acceptable  level  of  error. 

Disadvantages:     Requires  st^ff  tine  in  data  collection,  which 
can  ham!  or  inflate  the  results  1f  included  in  the  task.     Requires 
staff  menbers  to  collect  their  o-.n  tirne^  which  can  be  harme'J  by 
subjectivity.     Haterihls  rnay  be  double  counted,   if  irore  than 
one  sr^ff  member  perfonns  soma  activity  in  the  same  ite.n.     Fails 
to  account  for  variances  in  the  types  of  materials  processed. 


LOGS 


Purpose:     Accounts  for  the  staff  time  spent  on  any  particular 
item,   thereby  giving  an  accurate-  assessment  of  unit  times  with 
some  indication  of  variance  according  to  the  type  of  materials, 
subject  area,   etc. 

Technique:     A  log  is  included  in  a  sample  of  incoming  materials 
to  be  processed  through  the  department  under  examination.     Each 
staff  mariber  that  handles  the  ite^i  notes  his/her  time  spent  on 
a  particular  activity  regarding  the  processed  item. 

Resultant:     The  resultant  is  a  cu;r.ulation  of  times  spent  on 
processing  particular  itens,  with  an  estimate  of  the  variance 
in  processing  the  itcxs.     Also  gives  the  analyst  an  idea  of  queue 
{backlog)   beii^vior,  as  well  as  the  number  of  handlings  which  each 
item  receives. 

Advantages:     The  gathered  data  gives  evidence  to  the  variances 
in  processing  times,   thereby  avoiding  the  inaccuracies  that 
an  average  can  give.     Also,  this  methodology  avoids  the  problem 
of  double  counting  which  is  inherent  in  some  of  the  other  tech- 
niques. 

Disadvantages:     The  nature  of  th?  log  accompanying  the  item  may 
be  subject  to  human  error  (forgetting  to  fill   it  out)  or  lost 
in  the  multiple  handlings  of  materials.     The  log  cannot  accom- 
pany certain  processes  (card  reproduction)   so  this  ii:fcrmation 
must  be  acquired  elsewhere. 


IMFORr''AL   RECALL 

Purpose:     To  estimate  the  staff    iSTiber's  times  and  unit  times 
on  activities,  through  the  use  o,"  recollection. 

Technique:     Information  is  gathe-  ^d  through  the  rriode  of  interview, 
requesting  the  staff  member  to  evLimate  the  time  s/ha  spends  on 
the  average  processing  units  of  '.;.)rk. 
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ResulUnt:     Subjective  average  tir.es  devoted  to  wrk  units. 

Advantages:     The  data  are  quickly  ^.nd  inexpensively  gathered.     Data 
M  colle-:tion  does  r.ot  interfere  extf.-nsively  with  the  normal  operatio.is 

M  of  stirff .     Depending  upon  the  expedience  of  the  stuff  membar,  and 

rfi  "sens2  of  time,"  the  data  may  be  surprisingly  accurate. 


m 

Disa^..5ntages:     The  data     collecti'd  may  be  error-ridden  due  to  the 
subjr-;<:tive  impressions  of  the  operator,  or  the  unwillingness  or 
•  J  inability  to  accurately  assess  his/her  time. 

pi 

m 

HDID  METHOCOLOGIES 

Any  number  of  the  above,  or  other,  methods  can  be  employed  by 
tne  library  manager  in  analysis.     For  instance,  the  informal 
recall  can  be  used  as  a  hypothesis  to  be  tested  by  another  mechcd. 
If  the    nypothesis     is  within  a  r.?levant  range,  then  data  ccllec- 
tion  can  be  abbreviated.     The  log  technique  can  be  used  en 
certain  tasks  vnth  large  variances,  while  the  diary  technique 
can  be  used  on  rote  tasks. 


\'  i 
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B.     VARIABLES  TO  BE  MEi^SURED 

The  prediction  of  impact  points  and  evaluation  of  alternatives  is 
a  complicated  process  involving  uncertain:;,'  and  subjectivity.     At  best, 
we  can  iiicludo  those  obvious  variables  iriOsT;  apt  to  affect  effectiveness 
and  cost.     At  worst,  we  can  ignore  this  step  ccjnpletely  and  rely  only  on 
guesses  or  salesman's  pranises.     Ideally,  the  definition  of  every  variable 
would  as.'.ist  the  library  manager  in  riakinj  the  optinial   selection  of  a 
service.     In  reality,  our  inforwation  is  imperfect.     The  irvDst  notable 
variable-;  to  consider,  however,  are: 

a)  Direct  Costs  of  Net<^rk  Services 

-  equipment, 

-  coimunications, 

-  use  charges, 

-  product  charges, 

-  service  charges, 

-  discounts,  and 

-  "free"  products  and  services. 

b)  Utilization  of  Net\-rerk  Services 

-  the  products  which  the  library  will   purchase, 

-  the  expected  volume  of  products  to  be  purchased, 
•■  library  policies  affecting  utilization,  and 

-  the  expected  "hit"  rate  for  types  of  use. 

c)  Impact  on  Traditional  Processes 

-  the  activities  which  will  change, 

-  the  amount  of  change, 

-  the  effects  upon  costs  of  these  changes,  and 

-  associated  equipment  and  supply  changes, 

d)  New  Processes 

-  the  new  activities  coused  by  netwrk  participation, 

-  the  expected  staff  utilization  of  those  new  activities,  and 

-  the  associated  costs  of  those  activities. 

Our  major  concern  are  those  variables  which  impinge  upon  costs.     There 
are  a  variety  of  definitions  of  "costs."'     For  our  purposes,  tv,-o  concepts  of 
cost  are  most  appropriate.     First,  costs  can  be  interpreted  to  mean  what 
we  must  poy  for  certain  products  and  for  the  production  of  certain  other 
products.     These  costs  include  the  dollar  outlays  for  procured  raw  and 
finished  products,  the  investment  in  housing,  salary  expenditures,  and 
support  services  (payroll,  personnel,  etc.)  costs  for  the  maintenance  of 
production  lines.     In  our  context,  the  production  line  is  interpreted  as 
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both  the  cperaticn  that  acquires,  ranipulctos  iir:<i  finishes  incoming  niateria"'s 
(from  acquisitions   to  materials  finishing),  and  the  processing  of  interlibr?.ry 
loan  and  reference  requests  from  initial    irqu'^ry  to  ccrr.pletion.     Clearly, 
this  definition  excludes  the  costs  of  storage,  circLilation,  and  sever-jl 
customer  services  —  those  costs  not  clearly  impacted  by  neto.ork  services. 
A  secorKJ  relevant  concept  of  cost  considers  all   the  options  sacrificed  by 
purchasing  netvAjrk  services.     For  instance:,   if  a  library  abir.cons  tradition..! 
processes  to  join  a  netv/ork,   there  are  certain  requirements  which  are  elimi- 
nated (e.g.,   the  library  no  longer  requires  manual    processing  files)  and 
certain  ,'equirements  which  are  increased  (e.g.,  C'Onmittee  respcnsibilties, 
meetings  with  the  supplier).     These  trade-off  factors  need  to  be  understood. 

Another  definition  appropriate  to  our  purposes  is  that  of  benefit. 
We  wish  to  assume  benefit  as  an  increase  in  the  value  of  the  library,  either 
through  an  increase  in  the  amount  or  qual'ity  of  services,  or  an  increase 
in  the  types  of  service. 

1 .     Direct  Costs  of  Nety>t)rk  Services 

As  a  starting  point,   the  direct  costs  of  network  service  alternatives 
are  the  .-nost  obvious  bases  for  comparison::   between  suppliers.     Pricing 
algorith-^s  used  by  suppliers  vary  but  usuclly  include:     use  charges, 
corrnuni  cat  ions  charges,   product  prices,  sorvice  charges,  equipment  costs, 
discounts  and  "no-cost"  products  and  services.     Use  charges  are  nonrially 
assessed  by  the  number  and  types  of  use  (e.g.,  searches,   inputs,  and  up- 
dates) or  by  the  number  cf  records  from  the  data  base  used  in  product 
production.     If  attached  to  every  type  of  use,  then  a  clear  cost  assign- 
ment can  be  made  to  the  functional  area  of  use  (e.g.,  catalogirrg  or 
acquisitions).     However,   if  use  charges  arc  only  assessed  for  record 
production  (and  not  for  record  use),   there  is  no  efficient  manner  of 
allocating  costs.      In  such  charging  algorithms,   the  costs  of  other  types 
of  use  (e.g.,   searching  for  interlibrary  loan  locations)  are  included  as 
an  average  overhead  cost  on  record  production.     This  latter  type  of  charge 
must  be  weighed  with  cautionwhen  comparing  the  costs  of  either  manual 
processes,  or  with  the  costs  of  other  network  service  suppliers  who  use 
a  different  charging  algorithm.     Because  it  is  based  on  a  guess  about 
volume  of  use  and  impact  on  production  resources,   the  supplier's  prices 
can  charge  suddenly  and  drastically. 

Corrmuni  cat  ions  are  generally  charged  either  as  an  overhead   in  the  total 
price  of  the  product  purchased,  or  directly  according  to  the  connect  time 
(actual    time  spent  in  commjnicatirio  ,vith  the  computer).     The  airount  cf 
these  costs  depend  upon  the  comrrninicetion  carrier  used,  and  may  vary  with 
the  geographical   distance  between  th'i  library  and  the  central   computer  or 
may  be  a  flat  rate,     fii-iipment  costs  include  both  rental  and  depreciated 
investnent.     A  straight  lino  depreciation  over  five  yeers  is  usually 
sufficient  (i.e.,   20^  of  the  i,r*estnient  is  accounted  each  year)   for  cost- 
ing netwrrk  service  f^quipment  purchases.     Service  charges  include  cost 
of  training,   equipment  maintenance,  and  consulting.     Catalog  and  profiling 
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costs  (if  any)  are  noi-mally  associated  wit;-,  these  service  charges.     The 
most  obvinus  problem  incurred  in  accojnting  for  these  cost;  of  corrifiiunicatio/ 
c-quipnent  and  services  is  the  difficulty  o/  assignir.q  the  coi-t;  to  a  parti- 
cular use  (p.n.5   searching  for  arquisitioiif. ,  or  seflrcning  for  cat?.lonif,g) . 
This  is  r.3xt  to  impossible  when  these  charcj^s  ive  included  as  an  overhead 
cost  to  a  product,  rather  than  by  type  and  rate  cf  use.     Tlie  most  equitable 
lanner  of  accounting  fo-  tnese  costs  is  to  prorate  them  against  the  type 
of  use;  however,   the  easiest  v;ay  is  to  ass  :gn  thim  to  the  ^'.-iirary  cojrnon 
user  (e.g.,   the  cataloging  department).     Wh.en  comparing  potential  costs 
of  various  network  suppliers,   ttough,   it  i'.  more  appropriate  to  attempt 
to  prorate  these  costs  so  that  alternative  services  can  be  compared  on  a 
type-of  use  basis.  .... 

Services  and  products  which  are  free  of  charge  can  b.'   wroiroticpj' 
ginmicks  (e.g.,  free  twenty-day  trials),  n^inforcement  of    :oii>imprb  (free 
consultation),  or  overhead  functions  too  difficult  to  cost  separately 
(e.g.,   starching).     Such  services  and  products  need  inclusion  in  the 
assessment  of  network  alternatives,  regardltss  of  the  "no  cost"  appearance 
because  they  do,  of  course,  represent  a  portion  of  the  supplier's  costs. 

Discounts  can  take  several   forms  and  -ihould  be  incorporated  into  the 
cost  estimate  for  net^.xirk  services.     Discounts  for  high  utilization  as 
a  credit  niechanism  encourages  large  volume  purchases.     Discounts  should 
be  factored  into  cost  predictions  if  the  volume  of  the  library  will  warrant 
such  discounts.     Other  forms  cf  discount  can  include  free  use  of  records 
after  first-time  record  production,  or  free  use  of  records  which  'che 
library  inputs. 

By  combining  these  factors  of  the  supplier's  price  for  network  ser- 
vices into  a  coherent  set  of  costs  associated  with  a  particular  type  of 
product  or  use  of  the  terminal,   the  library  manager  can  begin  to  measure 
the  costs  of  one  service  against  ar.jther. 

2.     The  Benefits  of  Netv/ork  Services 


Some  of  the  benefits  of  netv.ork  servii:es  are  concrete,  but  many  may 
not  be  obvious  or  easily  measurable.     For  example,  the  terminal  may  provide 
a  public  relations  tool  for  impressing  governing  boards,   public,  and  funders, 
The  benc-fits  may  potentiariy  include  interlibrary  locations,   increased 
cooperation  regionally,  ec'iali^aticn  of  interlibrary  loan  traffic  (this 
is  open  to  disagreement)  divi  spin-off  products  (e.g.,  statistics).     The 
statistics  on  processing,  and,  systeii  use,  generally  unavailable  in  the 
mar.ual    s>stsTi,  can  be  provided.     However,   there  is  often  no  clear  substi- 
tution of  statistics  provided  by  the  syste'i  for  those  provided  manually. 

Many  of  the  benefits  of  netv>«rk  produrts  are  clear-cut: 

o  increased  cataloging  throughput 
•  increased  quality  of  cataloging 
0  increased  control  of  collection,  serials,  etc. 
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•  reduced  labor  requlreinsnts  for  ca -sieging 

P  vsdjced  catalog  card  supply  requira-ner.ts,  etc. 

Co^t  substitutions  (though  estin^Ues)  ca^  be  trode.     For  example     if  o^;;?  less 
fe  catalog:?  in  necessary,  ie  have  reduced  costs  by  the  anjount  f^  g^^^^^^^^^^.^ 

•  salary  ard  associated  fringe  benefits  end  support  equif^ ant  costs  (e.g..  cha.r 

and  desi'.),  ard  increased  costs  by  the  co.;«  assocuted  with  t,.e  pgcwoj  k 
I  service. 

Other  be-nefitb  are  not  as  obviously  assessed.     For  example,  cost-savings 
uLiet   uc^.  ,,  .         -  c*-»<-istirs  ire  the  costs  which  would  have 

assignee  to  the  availabiiUj  or  s^>.ii.r..c;j  a.  ^  r,..w  v.^^^,  ,-r.nar<-inn 

be-n  necessary  to  gather  the  statistics  rr^njally  (i.e.,  labor  tor  co     ec.lon 
and  ana' ys  of  th'e  statistics).     However,   the  data  may  not  ^a    worth     the 
costs  01   manual  collection  to  the  library  manager.     The  only  value  then 
in  the  ItTtirtics  provided  by  the  net^r!-.  service  is  the  amount  tne  .onager 
would  bo  willing  to  pay  for  these  stat-is-ics. 

Reference  capability  has  a  point  of  comparison  with  the  cost  ofi'Jinc. 
similar  searches  Jnanually.     However     the  assignment  of    value"  to  those 
citations  which  would  not  h^ve  been  found  via  a  manual   ^earc..  is  at  oe  t: 
Droblein?t1c.     There  is  the  value  of  the  citation,  the  value  of  the  use. 
Eafting  time  (presumably  a  .anual   search  .ill  take  nore  t  ma      the  va.ue 
a-rued  (to  research,  to  profits  of  the  corporation,  etc.)   br^ugnt  ..bo^^i: 
brthe  clStionretc!     The  same  issue  is  apparent  in  t  e  evaluation  of 
interlibrary  loan  support  provided  by  the  netv^ork  ^^^i;  «\  J^:f;:\J^"° 
accurate  measure  of  the  dollar-  benefits   ^hat  are  supplied  by  ^J'^  «^ai  a- 
bility  of  an  additional  location.     In  c  directed  nctv,-on'.  w^.ro  -c.-.ined 
librarie<;  are  to  be  queried,  before  passing  the  '"^"^^^  °"J„;%?^^^.f.„st 
regional   ILL  netv«rk.   the  benefit  depends  wholly  upon  ^  J^J^^'^.^^^^^^yrj^ 
cSice"  library  is  a  participant  in  the  networK  *    ^"I^Jhsr     the  benefits 
to  Interlibrary  lean  depend  upon  the  Impact  to  the  "^VI   ^atc  and   -he 
oroximity  of  the  library  to  other  libraries  in  toe  network,  and  not 
necessarily  upon  the  number  of  locations  found. 

ILI    fill   rates  and  turnaround  times  (request  initiation  to  r^^?-"^ 
cwr.Dlet^on)  are  considerations  in  networ-;  benefits.     Turnarour^  times  are 
aS'd  to  be  £  function  of  distances  bec..,een  ^^^^^^^r'-^PJ^^^^'frZl^ll 
Jeouested     a^  the  probabiUty  of  ownership.     The  probability  that  librarle:. 
exi  t  ;  thi     a  limi?ed  radius'of  the  subject  library,  and  that  they  have 
a  rPOMtitio.  for  quick  turnaround,  detenaines  the  viability  f  ?  /^e.wk 
service  as  an  Interlibrary  loan  tool.     F^Tther,  the  length  f  ^J^f^-^-  JJ,^S8 
libraries  have  been  men^bers  of  the  net-o-h  and  their  rate  of  throughput 

*    The  availability  of  location  infojiration  for  a  number  o^'J'^^^rles 
within  a  region  and  the  freedom  to  direct  requests  tx)  any  of  J^^se  libra- 
ries encourages  the  growth  of  an  informal   non-direcued  network,     in  fair- 
ness to  the  theory  of  a  directed  networks  non-directed  netv.crks  can  encour^^ge 
the  utilization  of  (and  burden)  a  few  larger  libraries  within  the  reg  on 
and  discourage  the  controlled  and  logical  dlsbursenient  of  requests  that 
directed  networks  can  enforce. 
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will   affecn  the  volume  of  "usable"  holdings  in  ths  network's  data  base. 
The  availc;bility  of  citatUM-.s  for  the  most  ricont  acquisitions  of  maribsr 
libraries   is  an  advantage  that  networks  may  have  ovir  the  printe-d  biblio- 
graphic t(j:ls  available  for  ILL  use.     Parallel    to  this  advantage  is  the 
risk  that  requssts  are  issued  to  libraries  ::i8tore  materials  are  even  out 
of  the  processing  department. 

Measuring  the  relative  fill   rates  (ths  number  of  requests  filled  divideci 
by  the  total   number  of  requests)   is  net  entirely  adequate  for  comparison 
purposes.     Consideration  need  be  given  to  th3  number  of  quericj  made  prior 
to  actually  filling  or  cancelling  a  request  (the  average  number  of  passes). 
Examining  the  reasons  for  unfilled  requests  is  helpful: 

7  non-circulating, 

9  in  use, 

#  no"  ov/ned. 

«  cannot  identify. 

In  all    likelihood,   those  requests  which  cannot  be  filled  due  to  circulation 
status  will   renain  constant  regardless  of  network  services.     Clearly, 
though,   these  reasons  for  non-compliance  because  the  materials  are  not 
owned  or  could  not  be  identif    A  by  the  queried  library  should  be  reduced 
by  the  use  of  nettiork  services.     Drav/ing  this  information  into  focus,  we 
note  that  network  services  may  augment  the  fill   rate  of  inter!  ibi-ary  loan 
services,   by  improving  the  likelihood  of  ownership  and  by  providing  an 
identifier  (data  base  record  number,  or  data  base  verification)  for  the 
queried  library.     This  incrensed  fill   rate,  and  reduced  number  of  passes, 
pranise  to  lower  the  costs  of  processing  requests  (eliminating  re-requests) 
and  the  costs  to  the  patron  (if  a  value  can  be  associated  with  user  time). 

These  potential    impacts  of  network  services  upon  interlib»-ary  loan 
must  be  compared  with  present  systan  benefits.     The  use  of  interlibrary 
loan  facilitators  (e.g..   bibliographic  centers,  switching  centers)  may 
provide  equal   service  ar"-'  turnaround  as  that  expected  with  netv^rk 
services.     If  the  price  associated  with  ths-ie  centers'  services  includes 
such  labor  costs  as  bibliograj'hic  verification  and  successive  passes, 
then  network  services  (which  still   require  local   staff  for  bibliographic 
verification  and  rerouting  of  requests)  may  not  predict  a  savings.     In 
analysis  of  such  a  configuration,  consideration  of  the  prorated  costs 
of  bibliographic  tools,   terminal   charges  and  labor  costs  for  verification, 
terminal   use,  and  routing  of  requests  must  be  weighed  against  the  trans- 
action costs  of  a  bibliographic  center,  ard  the  labor  necessary  for  using 
center  services.     Assuredly,  added  concern  should  be  oiven  to  the  relative 
fill   rates  and  turnaround  times  of  both  services  as  well. 


3.     Utilization  of  Products  and  Services 

Utilisation  of  products  and  services  relates  to  the  content  of  the 
data  base,   hit  rate,  and  prices  and  diversity  of  the  services  offered. 
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Whether  tie  network  services  can  be  used  in  ordering,  claiming,  reference 
searching.,    authority  control,  or  interlibrary  loan  is  significant  tx(  the 
impact  upon  present  library  operations,   the  payments   the  library  will   be 
makinq  to   tho  netvrori:  supplier,  and  the  expected  areas  of  value  increase. 
Once  both  the  types  of  products  and  the  scope  of  the  data  base  have  been 
discerned,   the  library  manager  can  begin  predicting  the  amount  of 
materials  which  could  be  routed  through  the  service  if  available. 

The  diversity  of  products  and  services  offered  by  each  of  the  network 
suppliers  deteraines  the  uses  which  the  library  can  make  of  network  ser- 
vices.    Whether  the  nctv.'ork  service  can  be  used  in  ordering,  claiming, 
reference  searching,  authority  control  or  interlibrary  loan  is  significant 
to  the  costing  of  services.     Beyond  the  capabilities  of  the  network  alter- 
natives t(i  provide  service,   the  policies  of  the  library  in  using  these 
services   influence  utilization,   and  costing.     If  interlibrary  loan  use  of 
network  services  will   only  be  in  instances  of  "last  resort,"   then  the 
effectiveness  of  the  service  for  this  purpose  is  insignificant.     Products 
and  by-products  provided  by  each  of  the  alternatives  need  rigid  definition 
to  determine  the  impact  points  within  cataloging,  acquisitions,  inter- 
library  loan,  reference  and  serials.       Speculation  regarding  the  expected 
level   of  use  (extent  or  volume)  of  network  3erv"':es  is  subject  to  gross 
error.     Nevertheless,   such  estimation  is  necess    7  for  the  appraisal  of 
the  relative  values  of  the  alternatives. 

The  extent  or  size  of  the  data  base  owned  by  the  netir/ork  alternative 
determines:     1)    the  types  of  materials  which  will   be  processed  witli  net- 
work services;  and  2)   the  estimated  "hit  rate,"   the  number  of  rtccrds 
found   in  the  data  base  divided  by  the  number  of  records  searched.     Estima- 
tion of  the  hit  rate  is  fundamental   to  the  prediction  of  the  percentage 
of  throughput  which  will    require  manual   processing.*     The  possible  hit 
rate  for  each  of  the  alternative  data  bases  will   vary  not  only  with  the 
particular  data  base  and  its  intended  use,  but  also  with  the  size  and 
type  of  using  library.     For  instance,   the  small   public  library  mcy  be 
more  apt  to  approach  a  100%  hit  rate  than  a  special   library  concer.trating 
on  highly  technical   or  esoteric  materials.     It  is  useful    to  survey  other 
similar-size  and  similar-type  libraries  cur'-ently  using  these  services  to 
determine  the  expected  hit  rate  your  library  can  anticipate.     Other  factors 
may  influence  hit  rate.     For  instance,   the  number  of  searches  conducted 
for  the  same  Hem  prior  to  routing  the  itari  through  manual   systems  can 
affect  the  probability  of  finding  the  item.     A  record  is  more  likely  to 
appear  in  the  data  base  at  successive  searches  after  the  first  unsuccessful 
search  (especially  for  more  recent  imprints). 


*     There  is  evidence  that  the  ratio  of  original   cataloging  to  cataloging 
with  LC  cdrd/copy  changes  with  the  introduction  of  automated  services. 
However,  we  content  ourselves  with  using  the  current  ratio  as  an  estimator 
of  the  future  ratio  for  purposes  of  cost  prediction. 
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''•      Impact  on  rraditional   Processes 

A^ter  the  types  and  level    (extent  or  v:;1urr;e)  ov  net\itjrk  products 
have  been  forriariy  defined,  current  operat";cns  which  will   potentially 
cliange  cari  be  isolated.     Data  cd lection  o.;  current  costs  can  be  an  expen- 
sive proposition.     By  determining  the  prot^ble  products  which  would  be 
purchased  by  the  library  through  each  service,  the  possible  impact  points 
on  curreni:  purchases  have  been  indicated.     The  extent  to  which  those  impact 
points  aro  defined  in  detail  detenaines  the-  anrount  of  aralysis  (as  well  as 
accuracy)  necessary  to  account  for  the  present  cost  of  tasks  which  will 
change,     "here  are  several   levels  of  costs  which  can  be  included  in  this 
ar^alysis  including  labor,  cqjipi.'ient,   supplies,  :irKi  overhead. 

Laboi-  within  a  manual   systen  can  account  for  between  70X  and  90?  of 
the  total  costs  of  processing.     Due  to  the  labor-intensive  nciture  of 
libraries,  analysis  should  focus  on  labor  costs  of  present  operations. 
Direct  lalxjr  costs  include  salaries  and  fringe  benefits  (including  insurance, 
unenplo>"ment,  retiranent,  educational   fees>  and  any  other  do'ilar  expenditurts 
made  on  bt:half  of  the  employee  by  the  library)  paid  out  to  pijrsons  Korking 
on  the  "production  line."     Such  costs  can  ^e  specifically  related  to  those 
operations  of  processing  and  to  the  task  Isvols,  mentioned  e.irlier,  but  not 
to  the  non-assignable  time  of  staff  devoted  to  supervisory  tJsks.* 

In  predicting  direct  labor  costs,   it  often  suffices  to  take  an 
average  huurly  rate  for  the  position  rather  than  the  individual.     In 
other  words,   the  exact  salary  of  Ms.   X  is  not  as  important  as  the  averege 
salary  of  an  associate  librarian  (the  position  which  Ms.   X  presently 
holds,   but  may  not  hold  next  year).     Methods  tc  ostixatc  the  labor  costs 
of  those  tasks  isolated  as  change  candidates  (activities  that  will   be 
nx)dified  or    eliminated  through  use  of  netv^jrk  .^ervicss)   include:     manage- 
ment "guestimate,"  annual   budget  figures,  time  studies,  and  recollection 
of  staff.     Management  guestimat3  relies  solely  upon  the  manager  or  analyst 
and  his/her  expectations  of  how  much  time  is  spent  on  change  candidates 
in  order  to  complete  a  unit  of  work.     The  relationship  of  the  guestimate 
to  reality  depends  on  the  experience  of  the  estimator  with  the  process  and 
the  estimator's  intuitive  capabilities.     This  is  a  relatively  cheap  and 
inefficient  method  of  estimating  present  costs  of  change  candidates. 

Annual   budget  figures  may  be  irore  reliable,  depending  upon  the  detail 
of  the  information  available.     If  expenditure  figures  reflect  labor  for 
discrete  tasks  (e.g.,  card  production),  some  estimations  can  be  made. 
Caution  should  be  enployed  in  assessing  the  accuracy  of  these  data.     The 
time  devoted  to  non-producticn  activities  (e.g.,  telephone  ansvrering, 
errands,  etc.)  cannot  be  isolated  and  may  inflate  the  estimates  of  costs 


*     Industrial   standards  for  the  "productive"  to  paid  hours  ratio  is  about 
82. 5X.     Hov^ever,  within  offices  and  libraries,   the  Indications  point  to 
about  a  70:i  productive  level.     This  would   include  sick  leave,  vacation, 
holidays,  coffee  breaks,  personal   time  and  delay  allowances,  and  fatigue 
factors. 
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for  processes.     Most  libraries  do  net  have  task  level   budget  information. 
In  these  cases,   it  is  more  appropriate  and  accurate  to  collect  data  on 
current  operations. 

The  expense  of  data  collection  and  analysis   is  hiyh  and  stxjuld  be 
limited  only  to  those  activities  which  are  change  candidates.     Collection 
of  time  dati>  can  be  done  infon-nally  (requesting  each  staff  mg^ber  to  "recall" 
times  and  volume  throughput)  or  rigorously  (follovring  each  staff  member 
with  a  stop  watch),     i^omially,   the  more  eldtorate  the  data  collection 
methoti,   the:  nwre  costly  it  is.     In  any  study  of  staff  time,   the  experience 
of  the  staff  member,   the  time  s/he  is  involved  in  da*a  collection,   the 
pressure  upon  tlie  observed,  and   the  times  of  year  and  day  affect  the 
validity  of  the  data.     The  time  of  day  may  reflect  the  fatigue  level  of 
the  observed,  v/hile  the  time  of  year  (if  wo:  k-f low  is  uneven)  will    influence 
the  times  of  start-up  cind  wind-dov/n  which  are  averaged  across  the  volume 
throughput. 

There  are  other  costs  in  addition  to  those  of  direct  labor  which  can 
be  addressed:     1)  supplies  utilized  strictly  within  change  candidate 
activities  (e.g.,  catalog  cards);  2)  machinery  directly  associated  with 
these  operi'ions  (e.g.,  photocopying  equipment);  and  3)  overhead.     The 
extent  to  v»hich  activities  are  affected  by  network  services  indicates 
the  extent  to  which  the  corresponding  supply  rcquirerrsnt  is  also  affected. 
Thus,   if  we  abolish  card  production,  for  instance,  there  is  no  need  to 
purchase  card  stock.     Similarly,   if  card  pro-iuction  is  <;xpectfX"i  to  be 
reduced  by  half  in  throughput,   then  purchast^s  of  card  stock  v,'ill   be 
halved.     Further,   there  may  be  supplies  not  directly  associated  with  ?. 
change  candidate  that  could  be  considered  obsolete  with  tha  introduction 
of  network  services   (e.g.,   proof  slip  subscription,  certain  bibliographic 
tools,   etc.). 

Etjuiprient  costs  incurred  must  be  analyzed  differently.     Thsre  exists 
a  very  significant  hazard  to  including  equip;nent  costs  in  calculations 
of  current  operations  to  be  compared  with  future  costs.     Unless   there  is 
evidence  tiiat  equipment  will   be  removed  from  the  library,  rather  than 
simply  changed  in  utilization,  the  inclusioii  of  equipment  cost  is  mis- 
leading.    In  the  event  that  networK  servicer  assume  a  portion  of  ths 
tasks  conducted  with  the  equipcnent  (but  not  all),   the  center  of  cost 
has  simply  shifted.     The  library  must  still   pay  for  the  equipsnent  in 
another  function. 

Another  area  of  costs  which  can  be  misinterpreted  in  cost-irr.p-act 
assessment  is  that  of  overhead.     There  are  t>AD  types  of  overhead  which  are 
most  often  subject  to  costing:     administrative  and  facility.     The  costs 
of  library  administration,   personnel   functions,  accounting,  and  related 
support  services  are  nonrelly  included  in  administrative  overhead  and 
allocated  across  production  functions  by  production  labor  time  (i.e., 
full-time  equivalencies  are  used  as  the  unit  of  costs).     In  practice,   the 
administrative  overhead  is  added  to  the  direct  labor  costs  proportionate  to 
the  direct  labor  time.     The  use  of  administrative  overhead  in  cost  compari- 
sons (between  present  and  future  processing)    is  not  encouraged  unless 
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there  is  'Uinif leant  evidence  that  the  total  costs  of  administration, 
perscnneK   etc.  will   ba  reduce'!  due  to  the  introduction  of  netv/ork  ser- 
vices.    Nctv/ork  services  shift  the  center  or"  cost  for  administration; 
they  do  not  necessarily  reduce  then. 

Facility  overhead  consist;  of  costs  for  the  library  building,  main- 
tenance,  -insurance,   electricity,  facilities  for  staff  (rest  rcoriis^  closets, 
etc.).     Facility  overhead  is  usually  costcd  according  xo  the  arr/junt  of 
building  !>pace  utilized  hy  a  particular  function  (square  or  cubic  feet, 
depending  on  the  type  of  facility  cost;.     For  somewhat  different  reasons-, 
inclusion  of  this  ove-'head  factor  is  discou.~aged.     First,   it  is  doubtful 
that  the  library  will   be  atv^ndoning  building  si^oce,   so  the  cost  of  faci- 
lities is  unaffected  by  the  service.     Seconjly,  it  is  unlikely  that  the 
functions  impacted  by  services  will   be  r>oved  from  the  space  they  currently 
occupy.     Thus,   inclusion  of  facility  overhead  becanes  academic. 

The  cegree  of  product  completion  (e.g.,  catalog  cards  could  be  received 
sorted  reat'y  for  filing  in  your  catalog,  or  might  instead  be  received  in 
a  pack  that  you  would  have  i:o  prepare  for  filing)  and  product  quality 
varies  aircng  network  services.     The  levels  of  product  "completeness" 
that  each  service  offers  will  affect  the  expected  amount  of  manual   labor 
to  be  diSf'laced  in  the  using  library.     Thought  should  be  given  the  classi- 
fication schene  efnplcyed  by  the  library  as  compared  with  that  of  datd 
base  records.      If,   for  example,   Dewey  Decim.\l   classification  is  usnd, 
and  the  m.>jority  of  records  in  the  data  base  reflect  only  LC  classification, 
staff  time  must  be  dc.oted  to  adding  the  proper  classification  on  catalog 
cards  received  frc«T  the  supplier.     The  extent  to  which  cards  rc-:oived  frwr; 
each  alternative  supplier  will   need  revision,  sortiriq,  profiling,  and 
filing  mui."  be  carefully  estimated.     For  example,   if  a  product  provided 
by  one  of  the  alternatives  re<|uired  75X  cf  the  seme  local   support  re- 
quired for  current  processing,  wnile  a  more  highly  priced  alternative 
required  only  50*  of  that  effort,   the  latter  alternative  might  be  less 
costly.     I3y  identifying  those  taskr.  which  will   remain  to  be  done  by 
staff  to  (.omplete  the  processing  supported  by  netivork  services,  the 
library  manager  can  begin  to  appraise  the  effect  on  staffing  requirements 
given  the  use  of  network  services. 

The  quality  of  the  products  offered  by  alternatives  may  ba  an  impc^- 
tant  decision  factor.     Depending  upon  the  library's  goals,  increased 
quality  may  outweigh  any  other  factor.     However,  for  the  purposes  of 
explaration,   let  us  assume  that  the  library  manager  is  interested  in  main- 
taining the  same  level  of  rjuality  as  experienced  with  current  proc;^.ssing. 

Quality  should  be  defined  for  the  sake  of  analysis  in  terms  of  stan- 
dards for  products.     The  standards  should  be  quantifiable  where  possible 
for  the  Si.!;e  of  measurement  and  comparison.     For  instance,   if  a  standard 
for  cataloging   includes  extent  of  record,   sources  of  record,  record  format. 
etc.,   then  si.'pplicr  data  bases  and  products  for  cataloging  can  be  evalu- 
ated for  tiio  degree  to  which  they  conform  to  the  standard.     The  policies 
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of  the  library  regarding  acceptance  of  niCfiiber  input  records,  classifica- 
tion structur.;,  and  the  rigidity  of  scandards  f  Vjuld  be  weighed.     The  most 
valid  msthou  to  detemiine  the  relative  qur.lities  of  p)-oducts  and  services 
offered   is  to  analyze  product  descriptions  and  then  examine  a  number  of 
rev.ords  and  pnDduct  samples   to  deteiTiine  their-  content,   fomHt,  cr.xplete- 
ness  and  adherence  to  your  library's  quality  standards.     You  should  ostifnatc 
the  amount  and  method  of  revision  require^]  for  ncit.'^rk  products,  either 
for  purposes  of  finishing,  or  cr  standardization.     Revision  of  recoras 
accomplished  at  the  terminal    (prior  to  producing  cards)  i.'ill   likely  use 
less  labor  than  revision  of  the  products  upon  receipt. 

5 .     New  Proce sses  for  Utili.rati on  of  NetvJork  Services 

New  processes   introduced  into  a  library  by  netviork  services  nay 
include: 

•  Terminfil   use 

9  Revision  of  products  purchased 

•  Correspondence  with  the  supplier  and  oiher  r;etv/crk  members 

•  Accounting  for  network  services 

•Waitirg  times  (queues  at  terminal,  down  time) 

We  havt  already  discussed  product  revision.     Correspondence  and  accounting 
for  network  services  are  elusivo  cost  factors  and  need  not  be  considered 
essential   to  prediction  of  netvrark  '..osts.     Terminal   use  is  dependent  upon: 
1)   the  types  and  volume  of  services  procured;   2)   complexity  of  sysv'.em 
use;   3)   airount  of  record  revision  performed  et  the  terr.inal;  and  4)   the 
numbers  of  terminals,   terminal  operators  and  length  of  response  time. 

Complexity  of  system  use  affects  both  the  amount  of  training  re- 
quired and  the  staff  time  necessary  for  continued  operations.     Variables 
such  as  coiiiplexity  of  file  structure,  response  times,  and  terminal   pro- 
cedural   language  affect  terminal  use  and  productivity.     Considerations 
which  should  be  examined  when  assessing  network  alternatives  include: 

0  average  times  per  search  of  the  systeii  by  type  of  strategy 
(LC  number,   ISSN,  author,   title,  subject)  and  by  type  of  use 
(ILL,   cataloging,   etc.) 

6  average  times  for  successful  and  unsuccessful   searches 

•  average  times  for  record  revision,  updatings   inputtir.g,  etc. 

•  the  average  response  rate  of  the  system  by  type  of  search  (how 
much  time  does   the  operator  spend  w;?itirg) 


C.     NON-COST  TACTOPS  TO  CONSIDER 

Alternatives  cannot  be  chosen  on  cost  factors  alone.  The  library 
does  riot  pay  only  in  monetary  terms,  nor  is  tlie  reduction  of  costs  the 
only  benefit.     Thorough  evaluation  of  the  potditial   losses  incurred  by 


2{i 


n 


23. 


I   A 


n 


network  meTiborship  should  be  studied,     ''"he  loss  of  personnel  and  library 
positions,   the  abdndoryi;ent  of  niiriual   processec  can  precluds  the  ability 
to  return  to  traditional  modes  of  activ   ty.     There  is  a  cost  associated  '-nth 
losing  the  last  cataloger,  or  clerk,  wh''ch  may  ex:eed  the  salary  savings. 

There  is  an  associated  loss  of  options  when  the  final  decision  is 
made  regarding  netv-.-ork  services.     Beyond  th3  inability  to  return  to  the 
current  methods,   there  may  be  an   icabil ity  to  select  other  alternatives   in 
the  future.     The  measure  of  conmitment  vvhich  is  given  the  netvwrk  supplier, 
the  investir.ent  placed  in  the  system,   th(:  number  of  records  donated  to  th'i 
data  base,   can  influence  the  library's  willingness  to  withdraw  from  the 
network,  or  choose  arrOther  supplier. 

In  a  sense,   the  library  may  lose  its  autonomy:     of  control  over 
stanJcrds,  over  the  directions  of  servires  and  product  developiiient,  over 
the  funds  invested  in  the  system.     Participation  in  a  ";^e;r,bership"  requires 
an  additional  adherence  to  the  policies  and  procedures  dictated  by  the  body 
of  the  membership,   rather  tlian  local   selection.     Further,   the  library 
loses  a  portion  of  its  anonymity.     The  collections  of  the  library  are 
publicized  through  the  data  base,  for  use  by  otfser  libraries.     Automatioii, 
itselv,  may  bring  with  it  unwanted  organizational   cnanges.     Net>;ork  ser- 
vices may  increase  the  burdens  placed  upon  the  staff.     The  stress  upon 
original   catalogers  to  "perfect"  their  product  for  input   in  anticipation 
of  the  scrutiny  of  other  catalogers  can  be  great.     Increasing  inter- 
librai-y  loan  requests  requires  more  than  nodding  recognition.     It  is 
impossible  to  estimate  the  increased  dcriand  placed  upon  tha  library  by 
nct'.vcrk  services,   but  is  probably  related  to  the  number  of  *-ecords  used 
for  cataloging  production  by  the  librars   the  number  of  participating 
libraries  within  the  state  (wliich  can  request  in-print  materials)  and 
the  number  of  local    interlibrary  loan  restrictions  (policies  and  charges). 
Regardless  of  rescrictions  placed  on  the  circulation  of  materials   through 
inter',  ibrary  loan,   the  potential   growth  of  incoming  requests  from  other 
network  libraries  should  be  an  anticipated  phenomenon.     Perhaps  of  equal 
distress  to  the  interlibrary  loan  deparonent  is  the  volume  of  requests 
for  mnterials  still   in-process,   though  already  input  to  the  data  base. 

Automation  may  be  unable  to  adapt  to  shcrt-run  changes  or  special 
modes  of  processing.     During  idle  periods  of  production,  machinery  may 
remain  unused.     Under  manual  operations,   staff  could  be  floated  to  other 
activities  within  the  library     at  slack  periods.     Thus,   the  introduction 
of  automation  may  deter  library  flexibility.     Further,   the  system's 
capability  to  cope  with  exceptions   (e.g.,  rusiies)   is  limited.     Thi 
abilii.y  to  process  materials  at  a  higher  rate-  through  the  systen  may 
cause  backlogs  in  successive  operations.     For  instance,   the  ability  to 
catalog  materials  quickly  may  only  cause  a  backlog  in  materials  finish- 
ing.     Increasing   throughput  of  one  task  within  processing  does  not 
necessarily  imply  that  other  tasks  can  complete  their  processing  any 
more  quickly  or  any  earlier  than  was  previously  the  case.     Outputs  of 
automation  are  not  easily  changeable  or  correctable.     For  instance,  card 
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stock  a'.pioye<j  in  netv'ork  service  produc'-ion  may  prohibit  erasing  errors, 
or  making  additional  annotations.     The  ar.:..Lint  of  time  to  correct  a  faulty 
product  riay  be  greatly  increased  by  the  iifed  to  use  an  automated  system 
rather  than  making  a  "fix"  on  the  spot.     These  are  "costs"   to  the  library 
as  well . 


D.      COMFARING  ALTERNATIVES 

In  sunrnary,   the  library  manager  needs  to  assess  the  overall   effect 
of  each  network  service  alternative  upon  the  library,  the  value  of  the 
services,  and  their   impacts  upon  input/output  ratios.     We  have  mentioned 
three  sets  of  factors  the  library  manager  must  consider:     costs;  utiliza- 
tion (extent,  volume  throughput,  level)  of  network  services;  and  changes 
in  type  and  configuration  of  processing  oone  in  the  library.     The  first 
tvvc  considerations  are  perhaps  the  easiest  to  perceive.     Assuming  that 
product  cost  and  utilization  have  been  determined,  and  that  the  costs 
of  new  tasks  and  changed  tasks  can  be  estimated,   the  library  manager 
is  now  able  fo  assess  each  network  alteri.ative  with  some  degree  of 
certainty  greater  than  simple  blind  choice. 

Returning  to  the  input-process-output  model   described  earlier,  we 
can  begin  to  determine  changes  in  input  requirements,  changes  in  process 
requirejT.ents,   and  changes  in  output  levels.     It  v;ould  be  nice  if  input 
requirenents  would  be  reduced;  however,   this  would  be  unlikely.     Rather, 
the  mix  of  inputs  may  change  —  the  library  would  invest  capital   in  the 
network  service  and  products  offered   instead  of  investing  in  salaries 
or  equlp.nent.     It  is  fairly  straightforward  to  determine  what  trade-offs 
the  library  manager  is  making  when  he  purchases  network  services  — 
where  would  the  money  Invested  in  network  services  be  invested  if  no 
purchase  was  made.     Given  this  choice,  the  library  manager  must  decide 
the  most  efficient  use  of  resources  --  are  the  benefits  greater  for  the 
money  invested  in  network  services  rather  than  additional   staff,  addi- 
tional  equipment,  etc. 

The  simplest  way  to.  determine  this  is  to  evaluate  the  changes  in  the 
mix  and  value  of  outputs  expected  with  eech  network  service  alternative. 
There  are  some  hazards   involved  in  weighing  these  output  benefits.     As 
discusseJ  earlier,   network  services  present  new  products  (e.g.,  new  types 
of  statistics,  new  catalog  formats)  as  well  as  potential  for  neiv  services 
(e.g.,    interlibrary  loan  communications).     Again,  we  must  return  to  the 
concept  of  "worth"  --  how  much  is  the  library  manager  willing  to  psy  for 
such  new  capabilities.     Unfortunately,  placing  a  value  on  these  new  out- 
puts is  difficult  because  there  is  no  similar  traditional  output  to  which 
the  new  service  can  be  compared,     or  for  which  the  new  service  will   be 
substituted.     In  getting  around  this  difficulty,   it  may  be  possible  to 
rely  on  a  comparison  of  present  outputs  measured  against  similar  network 
service  outputs.     The  most  concise  manner  of  such  estimation  is  simply  to 
measure  the  present  resources  necessary  tc  produce  the  present  outputs 
(or,  a  unit  of  output)  against  the  expect-^d  resources  necessary  to  produce 
the  same  level  of  outputs.     This  methodolo.jy,  enployed  in  appraising  each 
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network  service  against  others,  and  3gai;:>t  traditional   processes,  ignores, 
however;    the  additional   benefits  (.^.i-.d  diiao'vantages)  of  notv.ork  service. 
These  '.rould  be  factored  in;   at  least  su  'jectively,  before  inaking  the 
final   selection  decision. 


V.      INTRODUCING  fiEB^ORX  ^SERVICES   INTO  THi:  LIBRARY 

The  introduction  of  network  service-^  into  the  library  demands  a 
considerable  investment  in  planning  and  preparation.     The  introduction 
phase  may  be  assLimec  to  extend  from  the  decision  to  purchase  a  particular 
service  through  to  the  end  of  the  training  period.     There  are  several 
areas  to  be  addressed  in  planning  for  the  introduction  of  netvtork  services: 

c  Profiling 

•  Staff  attitudes 

9  rtenagenent  attitudes  ^nd  policies 

•  Training 

t'  Tenninal   requirements,  and 

•  Procedural  adaptation 

Profiling,  or  defining  the  detailed  specifications  for  products  end 
services  required  of  the  contractor,  is  an  excellent  base  for  beginning 
planning.  The  library  manager  is  inade  fully  aware  of  the  numbers  of 
receiving  catalogs  and  similar  files  that  staff  actually  maintain,  and  the 
variances  in  the  formats  of  inputs  to  these  catalogs  and  files.  Discovery 
of  duplications  in  catalogs  may  indicate  the  potential  for  caibining  re- 
ceiving catalogs  or  abandoning  some.  Thought  should  bo  given  to  "stream- 
lining" library  catalogs  and  requiranents  at  this  time. 

Attitudes  of  library  personnel  towards  automation  may  reflect  an 
underlying  perception  of  a  threat  to  job  security,  and  defensivoness  about 
the  present  quality  of  work.  Managerner.t  responsibility  to  counteract  these 
anxieties  can,  if  ignored,  encourage  disuse  or  misuse  of  the  system.  Staff 
attitudes  should  be  surveyed  and  weighted  in  the  selection  of  an  alterna- 
tive, and  in  preliminary  planning  interventions.  The  inclusion  of  key 
staff  in  planning,  and  briefings  occasionally  of  all  other  staff  menbers, 
will  go  far  in  ensuring  a  receptive  attitude  toward  the  introduction  of 
network  services.  Staff  should  be  made  aware  that  there  will  be  hitches 
and  some  problems  in  making  the  transition  to  procedures  baseJ  on  new 
technology. 

Management  attitudes  can  affect  the  e.ttitude  of  the  rest  of  the 
staff  towards  network  service  introduction.  By  portraying  netv/ork  ser- 
vices as  making  a  staff  reduction  possible,  it  can  be  expected  that  staff 
will  resent  the  services.  Special  care  should  be  taken  in  assuring  those 
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in  afT'ecti.'d  positions  that  any  staff  cjt-ba-.l-,s  vnll   ba  made  only  as  a  result 
of  attrifcn.     Managanent  attitudes  towards  network  services  can  equally 
affe-ct  the  areas  of  cost-savinos  (if  any).     For  instance,   if  network  ser- 
—  vices  are  intended  to  supplant  clerical,  ra'.her  than  professional   tasks, 

the  savint;5  from  the  use  of  the  service  are  lower  than  if  the  opposite 
intentionj  were  realized. 

KanauiiTient  policies  concerning  network  services  use  arKl  purposes  bear 
directly  upon  the  costs  and  effocLivoness  of  the  services.     Hananement 
review  of  library  processes  and  determination  of  requisite  changes  to  adopt 
ner.«rk  services  must  be  performed:    if  this  review  is  omitted,   it  will   be 
at  the  risk  or  minitiial   and  peripheral   service  utilization.     Net/zork  service, 
at  the  extreme,   can  be  simply  an  expensive  card  production  operation. 
Policy  jecibions  regarding  the  use  of  netv/ork  services  can  significantly 
affe'.t  utilization  and  costs  (e.g.,   exclusion  of  use  for  inter  library 
lean).     These  necessary  policy  changes  should  be  anticipated  by  manage- 
ment, and  effected  through  prior  procedural  adaptations  by  staff. 

Training  on  the  system  requires  ca'-eful   planning  of  the  numbers  of 
persons  to  be  trained,  and  for  what  purposes.     Factors  of  concern  should 
include: 

9  the  experience  of  the  trainee  with  present  library  operations 
(familiarity  will  avoid  the  need  for  extended  traininq  to  acquire 
skills  in  both  netivork  services  and  library  procedure); 

»  the  ability  of  the  trainee  to  learr.  proper  use  of  the  services;  and 

•  th2  attitude  of  the  trainee  towards  Gutcmation. 

The  skill   level   required  for  service  use  should  also  be  factored  into 
matching  training  with  staff  to  be  trainai.     Consideration  should  bs 
given  to  the  division  of  responsibilities  eirong  manbers  of  the  staff: 

t  Who  may  produce  records? 

•  W7iO  may  revise  records? 
»  Who  may  search? 

Delay  in  changing  procedures  in  anticipation  of  network  services  will 
affect  the  immediate  effectiveness  of  the  services  once  introducsd. 

The  number  of  terminals  necessary  for  system  use  should  be  estimated 
carefully.     The  number  is  usually  determined  by  the  types  and  volumes  of 
tasks  expected  to  be  handled  through  each  terminal.     Other  factors  would 
include  the  location  of  the  terminal   (a  terminal   housed  in  the  cataloging 
department  may  discourage  use  by  interl ibfary  loan  or  reference  staff). 
Poor  lighting  can  affect  the  visib'lity  0/  ;-ecords  on  the  screen  of  a 
CRT  and  thus  reduce  expected  produ  tion.     The  number  of  operators  expect- 
ed to  use  the  terminal  and  the  lx)u  s  of  use  per  day  expected  should  be 
considered.     If  library  policy  prevents  extended  i-^orking  hours  over  an 
eight-hour  day,   then  the  number  of  terminals  required  may  have  to  be 
increased.      Serious  thought  should  be  givs--  to  extending  the  working 
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hours  of  technical   processing  staff  and  oth^r  users  or  working  split  shifts 

to  make  u^e  of  iT^ost  of  the  hours  in  which  r,v?two)k  service  may  be  ov^ilable. 

Any  such  "ollcy  chanae  is  depencerit  upon  staff  willingness   w  adjust  to 
these  hou»s. 

The  scheculirrg  of  terminal  use  should  be  planned.     If  the  terriinal(s) 
is  to  be  in  full  use  throughout  the  day,  c  preset  schedule  sh-ould  be 
established  to  prevent  queues  (waiting   iin.'i).     Waiting  time  by  staff 
members  will   increase  the  cost  of  processing  mcte;-ials  (I.e.,  reduce  the 
productivity  of  the  systefii).     Scheduling  siould  take  into  account  fatigue 
level  of  operators,   timo  requiranants  for  each  type  of  use  and  expected 
arrounts  of  systsr.  down-time. 

Adjustment  in  procedures,  foiTial  or  informal,  should  be  instituted 
within  a  vew  weeks  or  months  after  the  ser /ices  have  been  introduced. 
These  cha::qes  nornv^ily  incorporate  more  efiicient  practices  invented  by 
staff  as   r.hey  acquire  experience  with  the  new  tools.     As  soon  as  the 
terminal   's  in  place,  pre-introduction  char.ges  should  be  re-examined.     For 
instance,  policies  on  operators  and  operator  responsibilities  might  be  too 
rigid  for  effective  and  econofi.ic  use  of  netv/ork  services.     Manual  opera- 
tions (e.rj.,  oi.cessioning)  might  be  abando.'.r;d,  searching  techniques 
improved,   etc.     The  same  questions  asked  of  the  manual   operations  (e.g., 
Who?  ilow:  Why?  What  purposed  Where?  To  wha':  value  and  for  what  cost?  How 
many?)  miriht  be  asked  of  the  automated  opesations. 

Thorough  reviev/  should  be  given  to  the  cataloging  revision  and 
acceptance  policies.     If  there   is  a  high  rate  of  revision,   It  boccmes 
less  econcmiccl   to  purc^iase  network  servicts  than  to  maintain  traditional 
forms  of  processing.     This  should  be  of  particular  concern  to  libraries 
requiring  niajor  record  revisions  on  all  data  base  entries. 

Detailed  post-introduction  evaluation  of  network  services  should 
be  delayed  until    the  learning  curve  has  begun  to  level  off.     The 
learning  v.urve  is  en  indicator  of  the  assimilation  of  skills  by  staff 
necessary  to  use  a  new  tool   or  process.     Figure  2  indicates  the  shape 
of  such  a  curve,   and  shows  that  productivity  tends  to  be  low  initially. 
There   is  iiO  method  of  predicting  what  the  learning  curve  will   be,  nor 
at  what  t"ime  it  will   begin  to  level  off.     tvery  new  tool   or  operation 
presents  a  different  learning  curve.     Some  processes  which  are  similar, 
and  for  which  the  library  manager  has  data,  may  be  useful    in  estimating 
the  learning  curve  of  a  similar  new  pi^ocess.     This   is  better  than  start- 
ing with  a  zero  estimate  for  the  learning  curve  (i.e.,  a  horizontal 
line),     flo'/ievor,   it  is  difficult  to  find  operations  comparable  to  those 
involved  in  network  service  utilization.     The  library  manager  may  be 
content  waiting  until   such  time  as  all   adjustments  and  training 
appear  ccMiclete. 
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Figure    2.     Learnlnr;  Curve.     An  evalatior.  perfomied 
at  time   fi  may  give  nii:;leading  results  because  efficiency  is  still   rapidly 
increasiog  as  st.aft  Itarn  how  to  use  the  rtw  process.     By  time  lo  operc-tion: 
have  reached  a  stable  states  ar.d  evaluaticn  results  should  be  valid. 


VI.     EVAM'ATION  OF  TME  DECISIOH 

Eva'^uation  of  the  decision  to  select  and  procure  network  services  can 
be  simply  an  exercise  in  stlf-vindicction  or  raticnalitaticn.     Ho'.vcver. 
evaluation  can  be  a  r:^car.s  tor  rop.itoring  the  quality  of  the  syctt^:;-,  t!ie 
effective-'sss  of  neU'.'ork  services  utilised  in  the  library,  and  the  effi- 
ciency 01"  the  st'.ff  in  use  of  the  services      Ev^lustion  is  prirarily 
a  repetition  of  the  investigation  into  costs  performed  previous  to  the 
introduction  of  network  servicfc:>  end  a  nieasureaent  of  the  change   in  Lhfe 
library's  value  function.     Moreover,  there  should  be  continual  sronitoring 
of  output  volume  and  quality  (throughput),  nnd  input  requireasnts.     Certain 
areas  caii  ba  identified  in  which  cortinual  data  collection  np.ay  be  required, 
but  most  areas  can  be  ncnitored  with  only  occasional,  or  sample,  data 
collectiuR  and  analysis. 

Evaluation  is  based  upon  measurements  v.t.icii  assist  the  manager  in 
detenninirg  the  status  (value)  of  library  services.     Measurancntr.  csn  be 
factored  into  input  irieasures,  output  m:2oures  and  process  rr.easures.     The 
library  i;vanager  is  concerned  with  tine  input  requireijents  of  the  new 
services: 

«  Incoming  volume  for  the  areas  of  service  use  (cataloging, 
acquisitions,   ILL,  etc.) 


0  Labor  requirsTients  for  service  use, 

•  Equipxcnt  and  supply  requirements, 

•  P?:-~£itts  to  the  netViVjrk  service  supplier 
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Further,   th;  manager   is  interested  in  the  projr.'ss  times  (turnarounds,  pro- 
du'Ctivfj  latx-.-  times)  and  in  orocoss  delays  (bicklcqs,  queues  of  materials). 
Finally,  tht ^e  are  the  measures  for  outputs:     intemiediatc  products  and 
services  7icf.Cfnplishe(j  vrith  ilie  aid  of  the  net-^rk  services,  and  the  finished 
products  del  ivtred  to  users,   interna!  or  external   (s.g.;  completely  pro- 
cessed mat'j.'ials,  purchased  miterisls,  received  completed  interlibrary 
loan  requescs).     The  library  rnarKager  will  w?!r.t  consistent  measures  of 
these  statistics  for  ccinpariscn  over  time.     Compirisor\  with  previous  mea- 
sures  instituted  before  introd'jction  of  network  services  will   help  evaluate 
the  results  attained  froiri  the  new  methods  aqainst  those  offered  by  tradi- 
tional nodes  of  production: 

e  turmrour.d  times  (of  requests,  of  processing,  etc.) 

<*  backlogs  or  queues  (of  requests,  of  material:,  etc.) 

9  labor  pra;.0:-tions  (professional   staff:     library  assistant  staff, 

tecriiiical   processing  ?JZ:     public  sen  ice  processing,  etc.) 
ff  input/output  ratios  (costs:     outputs,  labor:     outputs,  cost 

increases  to  vrtlue  increases,  etc.) 
»  systcci  downtime  (a  process  deficiency) 

Turnaround,  backlog,  and  queues  can  be  ecGno:T!ically  measured  on  a  sampling 
b'jsis.     As  r.ientiored  i^rlier,  many  of  the  statistics  (both  input  and 
output)  will   be  available  through  the  ncti«)rk  service  itself.     By  using 
these  statistics  effectively,   the  library  msnager  can  n^aintain  cidequate 
evaluative  infornTstion  to  monitor  the  systen  use  and  production. 

Quality  coiitrol  car.  be  &  costly  endeavor  if  perfot-!Dt<I  exten'ivRly. 
The  amount  of  quality  control   required  is  s    /unction  of  the  quality  and 
volume  of  the  product  and  services  purchased  trcn  the  systen.     Under  rrost 
conditions,   the  buyer  pays  more  for  consiritijiri;  high  quality.     If  the  buyer 
of  the  pi'oducts  must  perform  testing  and  revision  (despite  the  level  of 
quality  for  the  products)  then  there  is  no  apparent  need  for  the  supplier 
to  add  costs  for  quality  control.     In  the  library  world,  measureni&p.t  of 
quality  is  not  simple,  on  the  part  of  either  the  supplier  or  the  ussw 
Guarantees  of  high  quality  bibliographic  records  may  be  difficult  to 
obtain  fror  net>,ork  service  suppliers,     iio'.vs/er,  levels  of  quality  control 
needed,  end  the  mechanisms  efliployed  for  merisurement  of  quality,,  should  be 
analyzed.     The  cost  of  such  cc%trol   should  be  carefully  measured  against 
its  "value."     Is  it  really  worth  the  effort?    The  error  rate  of  products 
and  services  may  be  sufficiently  low  to  meke  it  inpractical   to  pHrfoiiii 
even  the  more  cursory  inethods  of  control.     If  quality  control   is  initiated; 
care  should  be  taken  in  assigning  the  responsibility  at  a  point  in  the 
local    procedure  wliere  the  products  would  have  to  be  survevvxl  or  handled 
anyv/ay.     For  instance,  cards  can  be  chccke-d  during  the  filing  process. 

Though  there  are  few  opportunities  to  change  the  decision,  if  evalu- 
ation and  quality  control   prove  that  the  system  is  not  meeting  e;ipcctaticns, 
a  corcerteJ  effort  to  make  operations  more  efficient  ir^'^y  remedy  the  ui?ap- 
pointJTient.     Further,   the  library  manager  should  look  at  all  areas  of  use  of 
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the  network  service  for  ben<?fits  accnjed  thvough  system  use.     In  other  words, 
the  library  .-nanager  r^y  have  started  with  sc-n?  invalid  expectations  which 
now  neoi  r.:s  ision  in  the  light  of  reality.  ^ 

The  potential  of  rati-iork  services  for  Tincrf?;sing  productivity  and 
value  Of  library  service  is  fores hadowing  3  rovolu'cion  in  the  field  of 
library  sc-ience.     At  the  same  time,  net^vork  services  are  not  a  panacea  for 
every  exisiing  library  probler,.     The  i;erviCGi'  tlierr.selvcs  cannot  counteract 
poor  tiicindoenient,   insvficient  proceciyrus  or  irad'cqi.ate  resources.     These 
are  problais  which  dtniand  local   resolution,  and  netvxjrk  services  trjy 
only  mgrify  the  difficulties.     Further,  the  growir.;j  pains  of  change  and 
the  requisite  adaptations  to  rietr-?ork  services  have  the  potential,   if  not 
'..•ell  rnanr'^ci,   to  damage  r;5ny  of  th3  strengths  of  traditional  ir.odes  of 
library  service.     Progress  is  coupled  viith  loss,  and  accooipanied  by 
nostalgia. 
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For  tho:e  readers  wishing  to  pursue  in  fuV*  detail   the  ir.ethocoloqios  er.ployec 
in  this  p'ler,  basic  texts   in  dscision-rroldng,  cast  ana'^ysis,  and  rr^\;ho;';ia- 
tical   prcjrsrQiicg  my  prove  of  value.     The  bi:sic  cor,cept  tii^ployed   m  this 
paper  is  irodelcd  after  a  nsn-linc-ar  prcgrair.ring  problem  witn  the  following 
systou  of  (iquetions: 

{•faxirnize  V(s,c,a<-,a^,. . .) 

subject  to.       "".(l jk,u.t-,at=.  =  •) 

dC/dx  greater  than  0  for  all  3C=1  .k.b.tfO^.  Jird  y  greater 
then  or  equal  to  0  for  all  y=s,c,a,.,.ij,,... 
where:         V=value  function,  dete'T:insc<  in  practice  by  the  libr.'.ry  adiiinistralur, 
v/ho  quesces  the  value  to  the  public  of  a  given  mix  of  outputs. 
s=service  to  the  user  (whateviir  ih^t  means) 

c=control  and  maintenance  cf  tha  collection  (whatever  that  ir.eans) 
a(.=access  to  the  collection  (whatever  that  means) 
ap=access  to  the  resources  outside  the  library  (whatever  that  ms^ns) 

C=cost  function,  also  guessed  at  in  practice  by  thG  llbrsry  adTjini- 

strator,  and  considered  to  be  a  ir.ix  of  the  inputs. 

l=labor  (staffing,  skilled/unski'' ied,  etc.) 

k=capit2l   (e.g.,  equipment) 

b=inventory  (i.e.,  backlog) 

t=turr.arc<und 


e^.=accoss  to  bibliographic  or  location  tools 
i=inter library  cooperation 


ibrary  coop 

Clearly,  by  modifying  values  for  the  elements  of  the  cost  functicR,  labor, 
capital,  inventory,  etc.,  and  reallocating  these  eltsnents  arang  activiti'js 
(e.g.,  circulation,  reference,  etc.)  it  is  possible  to  vary  the  value 
function  for  any  given  cost  distribution,     wccauss  of  the  interdcpendef.co 
of  inputs  and  outputs,   there  is  a  parallel   function,  v/ith  v;hich  the  library 
manager  is  concerned.     This  is  the  conscrvstion  of  resources,  which  v.'s 
will   call  cT  cost  function.     The  cost  function  is  a  function  of  capital, 
labor,   land  and  raw  materials  and  is  subject  to  the  constraints  of  SF.rvice 
production.     The  library  manager  chooses  to  maximize  the  value  function 
(according  to  the  constraints  of  input)  while  simultaneously  minimi/nitj 
the  cost  function.     He  may: 

-  hiaximize  value  to  the  public  subject  to  the  restraints  or 
resources,  or 

-  Minimize  cost  of  production,  subject  to  the  restraints  cf  service. 

In  this  Hcndbcok,  we  have  been  primarily  concerned  with  the  cost  function, 
because  factors  of  the  cost  function  are  more  "measurable"  than  those  con- 
tained in  the  value  function.     However,  the  reader  should  be  aware  that 
these  are  interrelated  functions,  and  by  solving  for  one,  we  essentially 
have  obtalr-2d  an  answer  for  the  other. 
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